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(54) Title: ISOXAZOLINE DERIVATIVES AND HERBICIDES FOR AGRICULTURAL AND HORTICULTURAL USE 

^ (54) «M<D««i: ^ V**-9-y »J >g8SI(*atf«HSffl»ma 

(57) Abstract: The invention provides isoxazoline derivatives having an excellent heibicidal 
effect and selectivity among crops and weeds. Namely, isoxazoline derivatives represented by 
the following general formula and (Aarmacologically acceptable salts thereof: wherein R* Is 
haloalkyl; R^ is hydrogen, allgri, or the like; R^, R'*, R^ and R^ are eadi hydrogen or the like; Y 
is pyridyl, fiiiyl, thienyl, isoxazolyl, thiazolyl, thiadiazolyl, benzothiazolyl, or benzofiiiyl; and 
n is an integer of 0 to 2. 
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(1) [I] •r*$t^fi^^^^:i-^^yvymmmii^om±.m^Mm. 
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n O ~ 2 ©mgcSr^o 

*mSs emS^ ^ J: ; tvfc Cl-C 10T7V'¥/v 

C2~C6T/V^=/i':^^i^S^ C2~C6T/V=3pri^VS, C2~C6T/V'¥=/V:*-dF->'^ 

10 ci~ClOT/w=¥7V>^/v:7>f ^yvS^ cl~clor>'V'dr>'V;^>'W3fc=>'V'S. *^Sl^y J: 
9 HS-ff^c^S-e^ / $ tLlfc C 1~ C lOT/v=af/w;^>'i-4^->'V^. C 1~ C 4 

T/Vd^/V;;^/V:a^c:L^V:;a-'2^i'^ gife$ttXVN-C% iVN^ai^/V-S. «$^^■rV^Xt> 

Cl~C6rV7VSs Cl~C4^^nTyV'¥/v;«7/V2K=/i^S^ ®^^l$i^"CV^ 
£ (^S©^^m^«l^-X»M'^o-C^ Cl~C10T/V^/VSXri«^$tb-CVNT 

%J:v^:7 3l=7^S-el^$^^■CV^Tt><^:v^o ) . ci~C6Tix/w:^;^i/S. Cl~C4 
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ci-ceTiz/vSs cl~C4/M3T/^=^^;^:<7>'^:3?=;vS^ @fe$i^TV^-c%J:v^•^>' 

10 ~C6/M3T/W-ir=/vS, T^y^ (^S©g^i^^«:|^-Xf4m*o-C. C1~C10 
T/V^/V^s C1'-C6T^>'/V'S^ Cl~C4/Nt3T/V'^/V;i//V'^=/VSx C1~C107 

/v^lf7v;^/v:^=-/v3£. cl~C4/M3T/^^>'^;^>'^*=/^S•■e1^$^^'Cv^•ct) J:v\ ) ^ 

15 l~C4/NT3T/V=3f./V;tf;V#si/V'^^ C1~C10T>'V3'¥W 5/'fi> i/T^S, filfe 

ci—ciOT/va^ /V'2j^=->'^Ss 1Sife$i^■cv^T'^>J;v^73:=-'^S. ffife^ti/ 

20 riij$isii£j 

2KmS> Cl~ClOT>'^'aE^;^S^ filfe^p 

S-e^/#^$ti'fcci~ciOT>'V=¥;vS> Cl~C4/^PT>'^=¥;^S> C3~C8e/^ 
pt;v^?^;wSs ci-ciOT/v^^i/S. m^S«^7 J:l3aJ^$ti5ttS®«-C^/ 
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=^jV:i-^^^m^ C2~C6T>'V'3r=/WS. C2~C6T>'W^=/^^=^->'S. C1~C10T 

15 ioryw=i^t/;&/vjJ^=/'^^. g^fe$t^-CV^Tt>J:v^-^>'i^>'V;*-^^x:<y^^#=7^S^ IS 
^M^ram-xriM'S; o c i~ c ioT/v=as^/vSXfa«m $i^•cv^T%J;v^7c.l= 

jvm. ^$^V-CV^Tt)J:V^^>'y-f/^S^ CI-CIOT/V^/V^^^^JJ^^/V'S^ ci~ 
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(2) W^^fitc^y'n^±(DW^iMmai>K tB^. gmSPjS J: !531*^$tu5ft 
t©S'^^/em$tvfcCl~C10T/V'¥/WS. C1~C4/npT/V^/V'£. C3~C8 

fiy a:t)^$tb5tt:t©S-C^/11ife$tufcCl~C10r/W^>'Vf^:^-X, C1~C4 
C2~C6T7V'<5r=-/'V'Ss C2~C6T;^^=>'^:^-^e/*^ C2~ 

Cl~C4/^^T>'^=¥/^;^/^*=>'^^ a^$nTV^Tt>J;v^73i=/vSv 

>>V;?;/VjJ?=7V^. mm$*T/TV^T%J:V>^i^5/>f/vS, ;fr/VjJ?'¥->'7l'S. Cl-ClO 

*oT. Cl~ClOT/^^;^SX^ifl^$i^TV^-c%J;v^:7:tr:;^S■T?ffife$^^-CV^ 
-Ct)J:v^.),=^aS^T5/S (^S^^^lS^Frii^-XttH'SioT. Cl-C 

73l=;^x/^:^;=7^^-efi^$nTV^T%J;v\ ) -e^s (i) ©wv^'^^f-Zyi^ 

(3) fm^i^tz^^n^JiOW^Si^aiiK C1~C4/no7/W^>'VSs C3'>'C8i/ 



wo 03/010165 



PCT/JP02/07398 



7 



yV;;^/V*=:>'VS. Cl~C6Ti^/Vg. ;*;7l'^=3r->'/^£s C1~C10T/V=^^':^7/VjJ? 
i^/VS. J^TyS, (^S«>^^lS^fiP— XiiM'feoT. C1~C 

^^i^imw^"^-^^^ (1) s (2) xfi (3) iBm<o^y^'^i^^i^^Bi^<*=:5^«^ 

(3) XH:- (4) |E«S©>f y:^-'3M^5^y ^BI^^*^:s^«:^«>^S-bfF^S*b5mo 

(6) Y;^fcf y 2 — f /VS. try s^v- s -^/v*. 2 ->r /^s. 
xri'i'y:^-'¥'9-y'-/v-4->f/v»'^fc'5 (5) ^<D-ry:^'aE^1^>'y 

(7) Y;&5t:'y v?>--2-^>'VS-Cfc«9. l^y i^>'^3^l-Cl~C4^>nT/V'^r>'VS. 
dfS^S. C3~C8i^^P^T/V'¥>'^Cl~C3T/^=3f•/^:^-d^i^^s C2~C6T/V>ir^/V':^ 
yNi3T/V^/V^/W*=>'VS. Cl—OeTe^^^S. •)3}Vif>.^l/}Vm. Cl-ClOT/V-a 

v\ ) (6) |^fl?-f y;^-'aE^i^>^y >^^#:xri^©ma-hl^^$tbS 
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(8) Y#tfi;e?:/-3-W'/vx-t?3?>!9^ tfyi?>'S2^^^4^fc^^:cl'>'C4/^pr 

7;\^^jV^^^y&. C3~C8S^^nT>'^'3r;vci~C3T>'V^;V:^-^^'S> C2~C6 
Cl~C4^^^T/^^-'^x/^*t^-'^S^ Cl~C67■^/'>'^'3i^ :^77V;a?^'>'7V^s CI 

^^Tv^T^>J:v^o ) (6) ^<D^y:t^'9-^/vymmmn^<o^ 

/VS^ CS-CSi/'^PT/V'^/V'S^ Cl~C4/^^T;^='=Sri/^^ C3~C8i/^nT/W 
.CS~C8'>'^ PT/V'¥7VCl-'C3T;^^/V:i-'aE^^'^ C2'>'C6r>'l"J^ 

~C4^^^T/V'^^/^';^/^*=>'^S. Cl-C6T?^;^S^ *>'V3i?^5^^vSx ci~cio 

T^J:V\ ) iSgife^iT/fc (6) ia^(D-f y;r^f-/y:^^^#:X«:^©^SI-hfP^ 
(10) Y:^^:t-73i:/-3 — f^wS-efcO. '?^:e-7=::^S2C5ie4fi[|j:ci~C4 

yNPT/V^/WS. C3~C8V^'PT/W'^/m. C1~C4^M3T>'V3^S^S. C8-C8 
i^^ xx7;v^;v:^^i^^. C8~C8^^^t3T;V^/VCl~C3r7V^7V::j-'3f->'^ C2 
~C6T;V-irn;I/;^-^i^S. C2~C6T/^^=>'V:^^i^S^ C1~C107;V=^;V;^>'V* 

s-v'vS^ ci~C4/^i3T;W'^/v;^/v*=>'VSv ci~C6Te^/vS> ;*;V3j?^i/;V'S. 
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1^— Xtt^jfeo-C. Cl'-C10T>'l'df/VSj^fig^^$tLTV>T% J;V^:73l=^^^•T?g 

(11) Y;5SW'y;^'¥i^>'~>'V-4--r^vSi?fet). '<y;^■=ari^y-->'^^3^&3^.«:5 
5 iSH^Cl'^C4^-^tiTjV'^/V'^^ C3~C8i^:^"nT>'V^^l>Sx Cl~C4^>n7'/V3=3{^i^ 

/^i^Ss C2~C6T/V"J^=/V::a-'¥^'^s C2~C6T/l"¥=/V:^dE^2/'Sx C1~C10T 
/V'^/V';^/^*=./^S^ C1~C4^^13T/V=apy^;^/V'3i|>=/1^, Cl~C6T'>'/V'Ss 

10 <o^m!^^tiim—XitMti:^X^ CI— ClOT>'V'¥/^^X{*g^fe^^^Xv^x^J;v^:7 
a.=/^ST•«m$^^-CV^x^)J;v^„ ) :ds«^$tLfc (6) IB«©-r y;^-^1^>^y >^ 

(12) (i)~(ii) <o\,^-rtit>KWM<o^y:i-'^^yi}>^mi^xnmsLhff' 

C 1~ C 10^©^|B»i. r (Om^T^fi ^iViZ.m < BJfe^SO^mi^d^ 1 ~ 1 0 T?S!> 

20 CI— c lOT/Vdp/v-S i: mmm^ l ~ l o ©iimx«:35-(fei^*^©T/v^>^vSS: 

y:f'f^J^^ sec — t'^/V^^ t e r t n—^>"^Jl^^^ ^ y^-y 

^jV^^ n-^^ix/vX, ^y^^i^/Vg^ 3,3 -i^pt^y^yf^/W 
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5 /vSJ-J;?)1i«l§tbfeR^i:i~3©T/v^^vS^^U '^J;tlf'>iJ^i3 7'tiif/v^^ 
'PiJ^«!3if^=:;V'^ i-7'n-<::^;v^ 2-:/u-5=/v^ ^y:/n-<=/vS. 

^ft $ n-CV^5^fgii[^S 2-6 ©1ti^H:^ll®T;V^=/vS*^ U 'CT^ti 3 - 
20 pt P - 2 -T^P'^^/vSXft 2 n P - 2 -yn-<.^/V«^^^tf 5 i t 5, 
Cl~C10TyV'3'3{^->«irW:. T/V^/HfR^ii^JiS^^^-e^bS (T/v^/v) -O 
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Cl~C10T/^=aryV^:*-S, Cl~C10r>'V:^r/VX/^:7 ^ ^/V-SS-TJ^CI—CIOT/W 

^i^dj^yv) -so-^ (Ty^^>'V) -SO2— ^*-^U ai^/V- 
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ci ~ci 0 TA'^^^y-)if\^i^^)\'%h\rT)v^^^yUWiM(r>%^-^%^ (7 

- S 02-S*^U «»I;t«^ XI P7-fe5^;wS. h y 7>'V;^P7'fe^7WS, ^i^9yfV' 

C 1~ C4/^ n 7;w^/i';«7;i':^?:=;i';r^ i/^ATJ^C 1~ c o 7>'V=ar;v;^/Vjf? ^^^/v:^ 
^i/Si:f±s /^^7>'^'3^^y^;^7;^'JK=^;l^:^&0^/^^77^'af/^;;^/^;i^rl;^^^^s±|B© 
(/M37/v=aE^7V;!&/vjH=;V') -o-S^ (/M3 7/V'af7V'y^/i^:3^riA') -o 
-S^^U 'P!l^tf^i3i37-fe^;l':^-^S^Ss hy7/V;ti3 7-fef^A';i-'Jlr^'S> 
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ri. cixe>cD^d5, -e^J^ff'^^a ^^^'ip:^, r^^^^v^, ^^xjtjv^jv^^ tjv^^*/' 

•^T^aSSS^^^U. -PH^t^^ p /VS. tfny/vSx tJ'^i^y/vSs ^ 

:^-dE^f-i/y/v«. 'fyf^TyyyV'S. ^^^f-yy/vs. ^^ryu/v^, -f^yyyyw 
^d))^J)vl^^ try iJ^i^^^/vS. f y^e^^^^u-s, i^^e^^/v^ byT5^=>'vS, 
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y:^-d^i^:/-/^-4— r;vST?fc5-f y:^^f->'y LV^ 

15 mm^mM-r^ti^<DM^(omm 

Me . Et : ai^/Wg 

20 Pr :n-'fn\fjVM Pr-i : 'f V:/"*! l^/vS 

P r-c : i/^J'PT'n tryV'S Bu : n-:/^/^^ 

Bu— i : '^'y — 7^f^>'V^ Bu- s e c : s e c — T'f^/V'X 

Bu-t : t e r t Bu-c : $^^^n-7'f';^S 

P e n - c : o — ^y^/VS H e x - c : n -^df-Sz/Vg 
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P h : ysc=./V^ 

X. m^tf (4 -CI) Ph^V>5IB1^«4-:i'apr:7cc=i/V'^^^-r„ 

5 -kl&i^^-^^tl^o 
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3-I>ifluoromethoxypyridm-2-yl 


OH2GF3 


Me 


H 


H 


2 


H 


H 


3-DiflaoroiiiethoxypyTidm-2-yl 


CP2CF3 


Me 


H 


H 


2 


H 


H 


3-I>iflnoronLethozypyridin*2-yl 


OH2CM2CF3 


Me 


H 


H 


2 


H 


H 


3-I>i£luoroiiiethozypyridiii'*2-yl 


CH2^^^^^^^^^2 


Me 


H 


H 


2 


H 


H 


3-Difluorometho27pyridixi-2-yl 


GF2GF2CF3 


Me 


H 


H 


2 


H 


H 


3-Diflnoro]nethoxypyTidm-2-yl 


GH2CFsMe 


Me 


H 


H 


2 


H 


H 


3-DifliioromethozypyTid]n-2-yl 


GH2GHFMe 


Me 


H 


H 


2 


H 


H 


3-DiflTioromethoxypyTidin-2-yl 


GFs 


CFs 


H 


H 


2 


H 


H 


3-I>i£lnoromethoxypyridin-2-yl 


GHFPr^ 


Me 


H 


H 


2 


H 


H 


3-I>i£hioromLethoxypyridin-2-yl 


GF2Pr-n 


Me 


H 


H 


2 


H 


H 


3*DiflnoromeihoxypyridiiL-2-^ 
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{^^^ RK R2, R*. R6. R8X.VY«iaiBtllC«*^^U X^ti^^tt^ 
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(xmi) 

^i^i:oX\ii^i^:itj/v?^^M (m:^t£n:^^V iy b[^iPp^] : CH2(OH)S02Na-2H20 

5i^ra~2 4j^ra-e*>5. 

15 ^ [2] T'^$tl,^'ft;'^'^:S.UJ— /aS!^ [4] -e^$tb-5{b:-a'i^l~3^*-C'fc«5. ii: 

^Ifti: bT«> '0aj^f^i^:^-=^1^>'. 7^ t Kcr:7^>' (THF) ^(D^u—y'/vm ; 

^^bTKlUS; N,N— :?J>«^/VT-fehT5 h% N,N-i?:?i^/W2i?/VA7'5 K (DMF) 
20 XtiN-yi'^/V-2-\fnVi^y>'^(OT^ Kl^; i^P<^yV'XyV:^?'3f'>'K (DMSO) 
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5>X}tl,8-i;'Tiflf^':^'n [5.4.0] - 7 -iJ^^r-fe ; 

iioT^v* y ^mmm Mm^'^-r h y pj^xnmm^m:)! y ^m(07;v:)j y 
^m^gtim^<^««is^> ^v^s•^^ y c^a^ h^^e^-Kxtt^y t e r t 



10 -fSL^ [6] -^^ [5] X^m^fi^:^;vy^ 

~6 ox:(ommm^h'o. m:^rsin.^-km\ci:^m:^i^m^--7 2n^-(*h 



Mi~3SS:-efc!3s mmmir^m^\t. fmo. oi~o. 5^S:-xf*>5o 

20 T^h^'fc Kcr77i^ (THF) ^ '^^^ h'¥J^3::?>'XttS?3t^/Va:-7';l^©3:— t' 
; N,N--^7^^;VT-fehT^ K> N,N-i^^5^^VJ}^;VAT$ K (DMF) Xfi 
N-pt^/V-2-l?pyi?y>^©r^ Kli; P^jJ^y-zK a:i5^/-/K 

* b :^xri2 y^^-Jr ; ^= h y h y /Mi ; ; 7k 



(Xm2) 



15 5o 
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(xms) 

—HSi^ [7] -t?^$tb$:^yv*:^^^^*:ft, —m^ [6] -e^$tb5;^>'VJi^=ap->'K 
(X@4) 

-IS^C: [6] T?^$*T,S;=^/V)J^dr?/'m^#:tr¥St1-«wfc^<i!l3^ 

20 
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(X@5) 

-m. [5] T-«^H5^7V:7^ [8] x-m-^fi^^h^^t. 

10 K^&i-«^ti.5^^J'^fi«. -^^ [8] xm^^fi^^t-^i^i^mKMhx. -m. 

yyiy^xiyyy (THF) ^Oj^— rA«; S^^t^t*:^^^^ ^anjjs/V-A, EiSfli 

15 I N,N-e^;^^^VT"fe K N,N-5?P<^>'V*/VAT5 K (DMF) Xfi 

2 - en y 'Jy ly^OT 5 KS ; ^/w;^;^*:^?^^^ K (DMS O) X 

. e r t --f9 J -/V^©T/V=i-/l^ ; T-t h VXXi. 2 / y%<0^ > ; T 
*y3Z:ttl,8-i?T1fl^i^^o [5. 4. 0] - 7 -l^i^x-fei/^^Wa:^^ ; 
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I 



>^OH ^2R» _^ jj4R1 



R* xme 




xme 

[101 ^ [121 [131 

10 i^fp. Ri. RK R3JtTJ«R4}:it(nafcPC^!*^«-f-o ) 

— [12] [1 3] X'm:^ti^4y:^^^y^v:y'{\^^mit. 

[10] -x^mi^M^tuT^^i^mm^t. —wt^ en] ■x?*^ti,5:^^vA^^flc 

$-e:5;ii:lJ:J:93|!Biti-Srid5-tf#. iS&StsiJfSC— jlB^ [i 2] ■e^^tuS-fk-^'^ 
15 [13] Tf^^tbS-fb-a^^Sr^S^SimMi-S. <i.U R8. R*©W#iS:^^M 

20 ®Efi:ic^$HSt^J©*»^ HiK^ [11] -Tf^^JvS^b-g^l^SlJi^ru-C. - 
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[10] T^^tiS^b-^ifei-a^A-ea&Sa 

<OT/v:ij V ^mW^ ; yy^L-r V y axK^ 5/^b;& y A4gf©T;v* y ^7 

s'i^^b^. ^v^B:f y ^ y ^i^^/ur § yxa i , s -e^riPif e/^j' n [5.4. 

15 i^. ±l2m5t*-fe-C'ffiv>5]^4'^#:-efe5-JS!^ [1 0] -eS^ixS-fb-^Jfefi. 
rtJSK©t>©^^v^S>&\ xrii^wyr-ft (Wittig) RJ!S:^©^©a;&(cJ; 153^ 
i-Sr. t:^T?#5o -|S:S:[1 1] -e^^tlS^b-a^HL. 'ea|;tH!. liebigsAimaleii 
der Cheime^85(1989)tlB«©;Srifetc!|e CTSl3t1-5 C t t 

[1] ■C^^tlSflS^'telH:. KflBlC^Lfc-jifi^ [12] -C^^tbS^b^ 

(X3g7~X@l 0) 




[1] [16] 



5 ^ [1] -t?^$tT,5'fk-a-«^(i-^ [15] -^m^fi^it^t^^BimTMBiz^v 

0). — [16] -e^$ti.5'ft:-g^fed*bt5^xm3(3::^bfc 

^fej2:2ic (xm9) . ^ia^^tmrn-r^ :z ti^-r^^ ^„ 
10 — ^ [4] -e^$tu5'fb'^4'. [2 1] -e^^tis-fk-^fi. «tij:^ 
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[17] 
O 



H-0-4-Y HO-CHR^-y X^-CHR^-Y 

[18] [20] Tffiio ^^^^ 

xt± 
o 

R«-fi-Y 
[19] 

(xmii) 

-m. [2 0] -(^^^tl^it-^ti. -iSt^ [1 7] , [18] Xti Ll 9] 
iOR^H:5i#. KJt&mil-6 0t;~15 0*C'ei0^5—2 4NPraff5. 

mt>\!^m^Mfm<oMti. -JKS: [1 7] . [1 8] xtt [19] 

10 iSTC^iiLTtt. -Wl^ [1 7] -eS^iiS^k^d^fe-ilSS: [2 0] 

m^hfi. He^ [18] [19] xm^n^it^i^ib-^ [2 oi 
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(XS12) 

5 (12 1] -e^^n^^b-^ttv -Wl^ [2 0] X'm^irb^i\:i^t^^v^f:y 

;i oK;:S:H:51^. SifetaS- 5 O ~ 1 0 0 'C-e 1 0 2 4 i^pg^T 5 o 

10 5o 

H-6-Y " X^-i-Y 

[22] X^13 [4] 

R6. R». xi».tJ5Yritfrfafci^c«i*Sr^-r. ) 

(Xmi 3) 

[4] t?^$tt5>fb'g-'^ri> [2 2] xm^ti^ih^mh^-^vi^^^ 
;i©s^&ri®^. KJ«?m^3 0-1 5 o'c-ei 055— 24NFrafT5o 
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1-10 ^Mi>mt LV^^^, ^©JbyjElcjeCT^JCgg-fb^^S t 
tSo ftbJlittO. Ol~o. 5^1:-Cfc5o 

[4] •c^^tiS^b-a-tfel'. -iK^ [2 4] -e^^tus^b-^tt, OT©:;^ 

H^r -X^-CI^Y 

[28] [241 

15 i^^^ xiRmtmmtncMm^^-t. ) 
(xmi4) 

— [2 4] •e^$*L5'fb^tts Oi:g.Synth.4II,557(1955);XriJ.Am.Cheni. 
Soc.,72,2216(1950)lC|B^©:*tfe{Jl2ilC-C. -fS^ [2 3] -C^StLS-fb-^fc/Ma 

20 ife#|ET^L< }4^#ftT-eSJSS:$*5:6^ ^V^r3:J., Am. Chem. Soc., 97, 
6155(1975){C|B«©;^^£(J:SpCT. [2 3] TS$;fl5jb^i/Ntr^/ 

5o 



wo 03/01016S 
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— «^ [19] ■e^$i^5'^t:•$1fe^^='. — JSS?^ [2 5] -e^^ns-fb-^^^ri. »T© 



(xmi 5) 

— fiS^ [2 5] Xm^n^it-^ti. Org.Syntii.,IV,831(1963)tJ:IB«<^)lf/^;^-^ 
(Vikmeier) m^'i^CX. — [2 3] -C^^ttS-fb-^^i: N,N- ^ 
20 yWTj^^WAT^ K (DMF) t^lr^^^J^.ri^jift«>^^#^feT^ mib*:;^^!^ P *:;^</ 
i^X«::l^'fk5^:^-=>'V#^ET. Sit&S-^SdN ^V^^Chem. Ber., 93, 88 (1960)^^15^ 



[23] 
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-«S5* [1 7] > [1 8] Xtlt [1 9] T?*$ti/5<b^tt. £tTO;^R:j;?)M 
15 it1-5::t:5S7?t-5, 



0 



R*OC-Y 



lieai [27] *«^f^|| 

Hoi-T 

[26] . LrY XSl7 [18] 

[28] Xfi . 

0 
R^C-Y 
[19] 
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mm^^-to ) 

(X@l 6,17) 

-Wt^ [17]. [1 8] Cl 9] X-m^tl^it-^mti. J. Org. Chem., 65, 
4618(2000){C|2^©::^t2:2^CT, [2 6] T^^tv-S-fb-^ir-^^^^i^l^A 

l^i:?Sr^fX«:^<^#ft^T. ^$*-5^iJ::J:oT-ji5^ [2 7] 
HS-fb-^^^fc^. -iilS^ [2 7] T?ig$tLS-fb-^i::^m^l*^i:ilrS^fi:$-^5 
}6\ riSynth. Commum., 24 (2), 253 (1994)l2:iS^:*^&}2:2pCT. [26] 

-(^m^fi^it^^tv^^j^^pmt^mm^'^mjt^^'^x-^ [2 8] 
it-^i^^ntc^. — [2 8] -e^^nsfb-^ifejir^^^ts-si^&s^s;^ 

rosjSJfiaa^. sjfsas-i o o~i s ox:t?i o^j— 2 4i^rae5. 
sjcstzi-w^ns^jiiy^Stt-Ass^ [2 6] -e^^ns-fb-a^issjcjisfb-c. 

y^e^^t^i UTtt, miin-:/^>'vy^»?A, s e c-::^^A'y^!}^A, t 
e r t -::^^/vy <^»^AXr±n — .^-v/wy^i^ A^^s^tf P>*1,5, 
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[80] 

r9_y-0H— ^5 R^-Y-OR^° 

[29] 1^18 [311 

16 i^r/vSO^^fj:. Litt^NO T/Wi^Mb fcao fc/Mi ^ym^f-i. U SlStt®iiJV^18iil 
20 [3 1] Xm^fl^it-^ii, -m^ [2 9] 
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[3 0] -e^^tt^'fb-^«K>i~2 0^». m^l~3^*-T?feSo 

4.0] -7-^::^y'±i^m<D^mmMi^mif^fi'^o 

YJC b y ^^vS<lr^A-f*-5:3^ffit UTv J. Chem. Soc. Perkin Trans. 1, 

8, 2293-2299 (1990)^ J. Fluorine Chem., 50(3). 411-426 (1990)^ J. Chem. Soc. Chem. 
Commun., 18, 1389-1391 (1993)> J. Ch^n. Soc. Chem. Commun., 1, 53-54 (1992)^ 
Chem. Lett., 1719-1720 (1981X Chem. Fharm, BnlL, 38(9), 2446-2458 (1990)^ J. 
20 Chem. Soc. Perkan Trans.l, 921-926 (1988)^ HeteriTcles, 37(2), 776-782 (1994)^ 
Tetrahedron Lett., 30(16), 2133-2136 (1989) ^ J. Chem. Soc. Perkin Trans. 1, 
2755-2761 (1980)x Hetercycles, 22(1), 117-124 (1984), Enr. J. Med. Chem. Chim. 
Ther., 24, 249-268 (1989), Acta Chem. Scand. Ser. B, 38(6),606-608 (1984), J. 
Fhiorine Chem. ,21,496-614 (1982) , J. Cham. Soc. CSiem. Commnn., 
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10,638-639(1988)^ J. Fluorine Chem.,67(D, 5-6(1994X J.Heterocycl.Chem^31(6), 
1413-1416(1994K Ghem. HeterocycL Compd., 30(5),576-578 (1994X J. Fluorine 
Cham., 78(2), 177-182 (1996). J. HeterocycL Ghem., 84(2), 551-556 (1997)> 
Tetrahedron, 55(52), 15067-15070 (1999). Synthesis, 11, 932-983 (1960)K^(D:t 

5 mx\tm ttc:^mmi!imf ^ ti^o 

[4] . [17]. [18]. [19]. [2 0]. [2 1]. [2 2]. 
[2 3]. [24]. [2 5]. [2 63 . 12 9l RXf 13 -Qm^fl^it^ 
tt. Yiii7 y Am<om^miLeQiodsn. der Organischen Chemie, E6a,16-185(1994). 
Yi^f-zn;i/^C>^rj:Methoden der Organischen Chemie, E6a,18&*555(1994). 
10 Y:^^ y;^-^■^^y V /V^^^fJMethoden der Organischen Chemie, E8a, 45-225 

(1993) . Yd^f^ry y^vSO^^ftMethoden der Organischen Chemie, E8b,l-398 

(1994) . Yi^if]} i?/VS©^f4Methoden der Organischen Chemie, E7a, 286-686 
(1992) . YiS^xi^ryy 7VS © ^i-^ WrMethoden der Organischen Chemie, 
E8d,59-304 (1994). Yti^:^>^7 ]) /umoym-^ti (Methoden der Organischen 

15 Chemie, E6bl,38-216 (1994^ b < eSii!^li#WO97/29105#^. Yi^>:/ 
^7/ y^vSo^^CiMefhoden der Organischen Chemie, E8b,865-1062 (1994)r5 

5. 

20 <mt^2> 
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10 



15 



(^cf. Y. Ri. R2. Rs. R^ R^ R^ Rm^ L o «:ttlB ^ CS^feSr* 



-ia^ [3 3] -e^^tus^tc^eg'fb-a-tsjri. -jK^s; [32] •c^^ti-s^ic^gi^'ffc:-^ 

^ SJE&M^ O 1 5 0 •C-T? 1 0 ^~ 2 4 NF^=fT 5 o 

<iSBtfe3> 



Y. R\ R\ R\ R\ R\ R'S.tJfatttfrlBtl^ClclJfei^^U R"»T 



(X@2 0) 

-15^ [3 5] -r^m^ti^^^mit^n, [3 4] '^m^fh^^?^mit^ 



(umi 9) 
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K;&t2:^^n5^^J©l:«-» [3 4] -^m^^^it-^l^MKMLX, ^ 
im&s 1, 8-e;?T1flfi^:?a [5. 4. 0] - T-I^i^x-fei^^O^ttftilS^^iS^ 

15 5. 

<M5tife4> 



(^Ef. Y, RS. R^ R\ R6Rx^afi-mitmcMmt:mu Rmxf 

(XS21) 




13 
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[3 8] -e^$tL53fc3SK^-a^W:. — «^ [3 6] tf^^nS^t^H^S^k'^ 

5 mt:^Km^n^^m<o-Mi-i—^ [se] -e^^tvs-fb-a^Jibi^aiJi^ux. —fig 

[3 7] •vm^fi^iU'^i^lsmM. Ml~10^Si)sa^bVN:^, SJS:(Z>*«a 

10 5i^32:fai. 8-i^Tf'lfi/i5'f [5. 4. O] - 7 - 

— fig^ [37] tbS- NH2ORI8 t UXtt. NH2ORIS <Z)i£Bfeirx»: NH2OR1S 

15 mmh U-cri. 'W;t«;^ i?' 7 -/^3?:fi^^ y — /u^©T/w=i— /v|S ; 7^ ^ ^ t 
20 <$!Btfe5> 
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S-C-Y-COOH 



[39] 




TM22 



[41] 




>-S-C-Y-CONR^'*R- 
•N ^« 



IS 



3jS23 



[42] 



i^fp. Y. Ri. RK R8. R\ R«3lt5a«|&|Bt [^DjK^^Sr^U R"XtJ« 

5 (X©2 2, 2 3) 

-«S^ [4 2] •C^$J^5*ISK'^^J•^B:^ -AKS: [3 5] -e^^tuS^ISK-fb^ 
4&t^P'?'>'ft^J [3 9] i^^tfXttiM^Ef^TRJtS:^*. -jfi:^ [4 0] 7?^ 
^in^it-Mn^Wtht.^, ~fe^ [4 0] -(^m^h^^^t-fSi^ [4i] 

10 Xg2 2©KJ^I4, ii^. TOM^0~1 0 CC-ei 0:9-~2 4lt^1#5. 
^K:«§*i5l^©S:tt-«?^ [3 5] vm^ih^iH-^l^HmVXs 



wo 03/010165 PCT/JP02/07398 

51 



^^KWi^n^pm<o-aLn—ms:. C4 o] -e^^tus-fb-a^i^stc^ur. — /ig 

^ [4 1] -e^^ixs-ffci-a^ 2~I00 bv^}^s^ ^0)J^2yE{c;;SCT'&S(2: 

>3 R"-0H „„s 



ii:^' ?° [433 ri^Shb^ ?• 



[32] . [33] 

3:^24 

10 (^t'. Y. Ri. R8, R4^ R''&xj^attwimtm\:^m^^mv. R^ttr 

15 V\) 

. (X®2 4) 

[3 3] ■C^$*v5:*:^9l'fb-a^tt, — [3 2] 
^h-m:, [4 3] ■e^^tv^-fb-a^^fSr^jiKI'^ 7:/it^RXJ^hV ::^:z.=^;i-ih^ 
^ ^ ><0:^TX'^.i^^:S><c^^(D:tm (Synthesis,1981,l-28) {cSpDXSBti-Sr. 

20 

i©SJE&fiai^. SJt-WMO-^l 0 0*CT?1 03^~2 4l^[igjff 5o 
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. S [4 3] -ea^tlS-fb-a^ 1-1.5 ^fi. TJ/'fb-^ 1-1.5 ^gRtJ{M)7a:=/V 
mm ; N, N-S?^^;VT-fehT^ K. N. N— J^pI^'/P'jJn/VAT^ K:5^«:N-pi.^ 

15 <mMm 1 > 

5 o n ^;v- 5 ^/V— 3 -(5 f^/V- 3 - MJ 7>»V;tP p« y;*" 

5 n cr ^ ^4^- 3 -7^ ^ i^;^/v*c=:;rw- 5 ^/v- 2 y;^-^•^^)/ y > 2 . 
20 4g(11.25!; ©N, N- i^;;^ f^yV^/W AT ^ K 4 0 m 1 ^IC, *^iiE■^b:^ 
by l?A7K?P«^1.8g(i^7 0%. 2l.9 5y^;p) %^n;t2I^Ka#Lfco ^© 

«j7Ai.6 g(i i.2^y^yi') ^ o>';^fy M.7 g(i i.25y^>'v) 

9 g(7.6 $ y^&;V) ®N, N-5?p«^/V*/Vi.T^ K3 0 m 1 ^§j|S?;&*n^, 
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5 ;v— 3 -( 5 - j?i ^^v- 3 - h y •7A>:;^viy. '^jv^ y^e^^y^^x^- 4 '^jv 
5^:^-) y^dpf->/ij :^2.0 g (JR^7 7.8%) Sr#fco 

^H-NMR(CDCli/mS, 5 (ppm)): 4.11(i2H, s), 3.53(2H, q), 2.99(2H, ABq, J=16.9, A v 
=111.5Hz), 2.54(3H, s),1.55(3H, s) 

<ms0!i2>' 

10 5— rJ'tippt^/v-s-Tt^/v-a— (5— ^f^.'V'-a- by ^^'v::*-^ y 

5 —^r CI n ^/l — 5 3 — ( 5 — ^ f^/W- 3 - MJ '7A':^xi :^ y:^- 

^W-4->r/V;^5^/V^:*-)-2->f y:^=¥1^>'y>'l.4 g(4.3 5 V^M<D 
15 ^aa^yVAl Oml^iJ:, *J^T> m-^J^a aiS^A#ife2 .7 g(MS7 0%. 

1 0.9k y^yv-) ^/)B;t. mm.-c2 im^Mwvft, mt^mTm:. mj^m^tryi^^i^ 

20 3 -( 5 -^'f-A — 3 - h y 7J'V:tu y /k- 4 ^/WJ'^/V' 

Ji^^/W- 2 — f y :^-«^r1^>^ y 1 . 5 g m.^ 97.5%) Sr#;fe, 
iH-NMR(CDCVrMS, 6 (ppm)): 4.54(2H, s), 3.63(2H, q), 3.33(2H, ABq, J=17.6, A v 
=125.4H2), 2.61(3H, s), 1.63(3H,s) 
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5 _ ^ n ^ p{ ^^V_ 5 -i.'f-fi^- 3 -(4- h y Vi^-^v. p« 5^7Hf U 3 ;V 

5 _ ^ 3 ^ i/;^7V*=;V- 5 - ^/V- 2 --f y :^'3t^•!^>' P 0 . 
3 g ( 1 . 4 5 y ^/V) <DN,N- AT 5 K 2 0 m 1 l^j^lC. ^KfiStlU-^ h P 
5 A 0 . 2 3 g 7 0%. 4 . 1 $ y ^/V) ^Jn;t 1 Npffl^^bfCo 

y 5'A0.2g(1.5^ y^/w) , ny:ify i/h0.2 2g(1.4^ y^7V) ^M^. 
^K2f^mW^. 3--fvt^^'^J\^-4-V])'7JV:tu;i'^;V}fVi^y0.3 g(l. 

5 _ ^ 3 _ (4 _ j> y :7/V;tn y 3 — {^V^ 

-2-4y:t^^:/])y0.3 3 & (JlZ^7 1.7%) 

iH-NMR(CDCl8/TMS, S (ppm)): 8.97(lH,s), 8.71( 1 H,d), 7.62(lH,d), 4.46(2H,s), 
3.53(2H,q),3.01(2H,Abq^=16.7, A v =112.2Hz),lJJ6(3H, s) 

IS <mt&0i4> 

S-^nn^ 5 -i^f-A^- 3 - ( 4 - h y 7>'W;t n ;»< y 5?^- 3 - W 
-2— (•y;t^f->'y (:*:^§g'fb-a^-^4) S-U^S-^u 
p ^ 5 _^ 3 _ ( 4 - b y yivirxi ^ ^yvtf y ^:?i^-N-;^-=3ei^ K- 3 
-4 ^/t-y^/v^^/v) - 2 ->r y ;i-'^-y->^ y (*ISW{b:-^'^## 5 ) <om& 

20 5-^ntt;«^;V-5-;<f->'W-3- (4- hV 7A^tn;^'^A'\f)) 'Jy-S-^ 
)Vi^^f\^it) -2-'f y;^-^*y'>^yi^0.3 3 g (l.O^y^^V) ©^ran^/WA 
2 0ml^lJ:, Jk?&T. m-j}^POii^S#Bfe0.5g (i|ifi«70%, 2.95y^ 
/V) %Jn^llt^«#tfCo Hl^^fifJlTl 2NPK^Ufc„ KiS^^TI^ 
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pi^atk^. MSbKig-^hy i^-fc^TK^. 7i(.Rx^:^m<i-vimm^vt:^. ii7K«fg 

^^!^^:7^— T?Jftj^U. (gll^S 1.0-8 S.Or) (^S-iJ'titr^^^/l— 

5 - ^ ^/V- 3 - ( 4 - b P ^ ^/Vtf P e^:^- 3 -^/V'^ 5"/^;^/^JJ^=y^) 

5 -2 — ^'o.o 7 g (jix^i9.4%) Rxjim^mm^^ii(0 5-^ 

p cr 5 - ^/W- 3 - (4 - M; :77V':^-ti j?< ^/H^ y i^l^-N-:!t'^i^ K- 

5 _^ 13 pr^ ^7^-5 -^5^7^-3- (4— h y 77W:ri3^^7^tfy 3— < 

iH-NMR(GDGl8miS, 5 (ppm)):8.97(lH,s),8.85(lH,d),7.65(lH,d),4.92(2H, 
B),3.63(2H,q),3.31(2H^q, J=17.8, A v =121.3Hz),1.57(3H, s) 

5— ^aia^'^/V-5-j?if=-/^-3— (4— h y 7/V:i-vty^'^jv\f]} i^l^—li—:f 

15 iH-NMR(CDCl3/TMS, 5 (ppm)): 8.83(lH,d), 8.81(lH,s), 7.63(lH,d), 
4.41-4.61(2H,in), 3.01-3.72(4H,m), 1.63(3H,s) 
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^1 5 









1 


CHo 


Ji^^S : 1.4843 


2 




mtf^ : 1.4824 


3 


CH2C1 CP 
%^s-ch,hQ 


*H-NMR(CDCl3/TMS, 5 (ppm)): 
l.S6(3H^), 3.01(2H, ABq, J=16.7, 
Z1-112.2HZ), 3.53(2H,q), 4.46(2H^), 
7.52(lH,d), 8.71(lH,d), 8.97(1H^) 


4 


CHa-S^ ^ 
O^-^SOa-CHanQ 


mM. : 81~83'C 


5 


OB,^ <^ 
%^S508-CH3-Q 


^H-NMR(CDCVTMS, 5 (ppm)) : 
1.63(3H^), 3.01-3.72(4H,m), 4.41-4.61(2H^) 
7.63{lH,d), 8.81(1H^), 8.83(lH,d) 



fP7/V;j-i2 7'-fehT-'V^t Kaif'/Ws^T-fe^'— /V5 0.0 g (3 4 7.0^P-=e 
JV') ©P^iJ^y-^VSOml^jC, t KP'^r'>'/l'T^yt|g|^t2 4.1g (347.0 
5 V ^/V) . tK 1 6 0 m 1 ^iO^v 3!K<^T> 5 0 %:^mti- ^ y 5^ A2k^8 0 .0 g 

(1.7 ^/v) ^SrjKT tfc, iSTi^Tm^fil^i-C 6 i^^^ t fc, K)5£:i^T=t. 10% 
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8.0%) 

<##«ai2> 

hV '7J'U:i-viT± hTJ'V^'f}! K:*-^e^A3z— 7^ V^— b 2 4 . 7 g (13 1.7$P^ 
yV) ©DMF5 Omim^i^. *J^T. N-:^ci^3>'>^ife^ $ K3 8.8 g (2 18. 
0 $ y '^/U) (D-DMF 1 2 5 m 1 m&^M:t. mMr^ 3 NfTOSH^ bfco m&j^T^s 

4fe»© h y :7/v;^tt T-fe h fc dee/'^xf /v:7't2 ^ b 3 3 . 3 g (iR^ 9 

5.0%) tr^lto 

iH-NMR(CDCls/TMS, 5 (ppm)): : 9.30(1H, s) 

<#%01I3> 

15 5 - ^/l^— 3 - f y 7^>'V';*-n ;>i g^/W y ;^■=ap•i^y 4 — j^/Wd^i^Sfeai^^vcr. 
T-fe hi^M^^/V6.7 g (5 1.3$ y^.'V') <^;^i5'y— /V8 Cm l^J^^ 

y l^Apt h:^i^K2.8 g (5 1.3 5 y^/v) ^iP^, 5t|c^^Ts h y :7/w;rn T-fe h 
t Kn'^'>'HE'-f $ Kai—T'V— h 5.0 g (IS.S^y^^W) 
20 0ml ?§?SSrJD;t M.l!:T 3 ^MJfH^ U:fc„ KiSJl^T^^. «JETiS|EiE*W* U 

(^w^ : -^=^r-y-v-g^^3:^/v?s-a-^i^a) TMi^u. m^m^^M 
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:^r;V2.9g (W6 9.0%) 

iH-NMR(CDCl3/TMS, 5 (ppm)): 4.36(2H, Q), 2.77(3H, s), 1.37(3H, t) 
5 /V^StiS 

*5!5'fbUf^!^AT7l'^=il>A0.1 6 g (4.2^j;^/k) ©THF 1 5m 1 ^iS" 
OtJfcJ^U 5 -p« f^yv- 3 - y:*-=apf-5/->>v-4-;«7/i'iJ? 
>'|gaif=-/Wcc;;^7^/W0.9 3 g (4.2 5 17^/1') ©THF 1 5m 1 ^^^>«rlC*P;t 

U ( 5 -yi'^^/V- 3 - by 7yV;^-D '^>>W y;d-^1h>^— /V- 4 
—A'O.Sg (i|X^6 0.0%) 

iH-NMR(CDCl8/rMS, 5 (ppm)): 4.60(2H, d), 2.64(3H, s), 1.66(1H, br) 

15 <^^m 5 > 

( 5 ^/V- 3 - by 77V:ti3;^ y ;^=3r•^^^-7^- 4 /V) -p« ^ / - 
7V0.45g (2.55y*/V') ©ai-T'/H Oml^SrO'CKl^^U H:^-fby V 

0.2 g (8.9^y*7V) ^tjpxfc. ^a"T?iitM^.Lfc, m^mr^s Bumm 

-hy 77^:to^5';Wy;^■=3r1^y-/^0.5 g (i|Jt^7 4.0%) 
iH-NMR(CDCl8/TMS, a (ppm)): 4.31(2H, d), 2.51(3H, s) 



wo 03/010165 




PCT/JP02/07398 



:Jx7VAT^ K7 Om l^iJl. M7K-^m:<^ y A 6 . 7 g (4 8 .6 5 ^ *>'V) , 3 

'fb^ 6 . 9 g ( 4 8 . 6 ^ y ^ Jnx. Ml? 1 2 ufeo s^&i^Tii 
1%) ^nito 

10 iH-NMR(CDCl3milS, 5 (ppm)): 9.11(lH,s),8.92(lH,d),7.64(lH,d),3.99(3H,s) 

<^^m 7 > 

(4 - MJ 7/^:^-0 try 5^:^-3 --f^'V') /w©;^ 
TKs^-fby^i^AT/v^^i^Ao.a 7 g (9.7 $ y -'e^^v) othf i O Om i^?^ 

^-5 OX^iZ.^^ 4 - h y :77V:*-|3 ^ 3 ^/i^aui^y^A^ 2 . 0 g ( 9 . 

15 S^y^^W) <OTHF3 Oml^«r»^o< DjBTU;^, UK. - 5 0 'C'C 3 I^KIS 

20 -rmm U n^m^'i^<0 C 4 - h y 7>'V:i-n ;^^/V\fV i?>'- 3 /v-) / — 

/V0.6g (JR^3 5.3%) ^#feo 

iH-NMR(CDCl3/TMS, 6 (ppm)): 9.00(lH,s),8.73(lH,d),7.51(lH,d),4.95(2H,s) 
<##^8> 

3 -:/n*p« '^JV- 4 - h y 7< ^/H^ y i?>'<0S!iit 
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©i?ai5";vx— r/W 5 0ml m&^- 3 0'C{J:i«&^ U ^ 1 .4 g ( 5 . 

-4-hy7/V;^cr^9^/Vt'yi?i^0.6 1g (J|Z$7 5.3%) 
iH-NMIKCDClamiS, S (ppm)): 8.88(lH,s),8.73(lH,d),7.54(lH,d),4.63(2H^) 

10 LT*«o 
5. 
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^tio. oi~io% (fii) , ^?*b<«:o. 0 5~5% (fi*) o^ffl*^e>3il: 

5 5^^0:dsj;v\ ?L^JS.U?7KfP^Ji:i-5^f41~5 0% (MS) . ^f^U<«:5-'3 
0% (MS) o$5ffl;6*fe5iJmS©dsJ;v\ :7uT-:f/i^it't^m^m~4 o% 
(MM) . ^f*b<«5'-30% (SS) ©«5ffl;6*bigl:S^<^:^J;v>o 

10 S^fi, ^^^^tVXi^i!^i$^—/i^m'0 1 g~5 Ok ^^b<{*i 0 g~l 
0 k g(0^ffl>6^e>3g3i:^^©:asj;V^„ X. aSJx :i!K^j^lS.t;^7uT:?'/V3^Ji:i--5^g^ 
<OX^iz.m^-QmMir:S>m^tis 0. 1~5 0 0 O 0 p pm, ^^b< ttl 0~1 0 
0 o o p pm<o«gBB3a»b3SM^©;6SJ:v\ 

mmmi) Ti^mm 

—Tj'XD o. 5U. p-i-^^ ui^y^juj^ ^^Sfejl^/w y ^^jj^t-^-^ h p r> A^go o . 
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^tb%>\^i^V 3-i^AF-118N Ofi-fk^XKIHcS^tt^ tM^fc^f 1 2 0 0 p p miD 

0^J^fiJ4> M 

/VT y f ©JS^© 5 SUKi^K 1 OSR^JD;!.. J; < j^oT^-;^ h^ti 

• Ufc^O^it^O. 7mm©^5V^^;5ie>jf U{llUT$fe!!ftUfc^(CO. 5~liinn© 
15 S$lJ:«iefb. *fiQW*#fc. 

20 tK-C^U 2kffi^gTb:t, MBAti, t^^^^. ») i 0 0 o g i 

iiiUfc, Mm^*l 7i::^1-, 
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^16 






5 




4 


70%&.±90%^m(om^^^. mm 


3 




2 




1 


io%u±3o%^m(Dmw^^. mm 


0 


o%sk±io%^m<omMm^. mm 



mi 7 





^fi:(ga.i. /ha) 






2 


1000 


5 


5 


4 


lOOO 


5 


5 


5 


1000 


5 


5 



5 <^®^^2> mm±m9ii^i^^^^^^^^^ 

r> m^^^ifi 1 0 0 0 g KiJ&s^iKi. 1 ^^^—A-^ •? 1 0 0 o 1 it^s-mmm^'^± 

10 HloT. ^]i:^:l:«r^lEUfeo Jfe:S:*^l 8tC^-r, 
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^18 





^(ga.L/ha) 






2 


1000 


5 


5 


4 


1000 


5 


5 


5 


1000 


5 


5 



9 tj ^m^i^ 1 0 0 0 g \z.n.-^mk^. i^^^ -}v^ u i o o o i tr/mit 



^1 9 





^l:(ga.i./ha} 






2 


1000 


5 


4 



10 

^\S.-^-^^'^9'f (Polygonum lapathif olium L.) s T:^*tf^ (Amaranthus 
viridis L.)^ (chenopodium album L.).^ (stellaria 

15 media (L.)Villars) n 'f^lf (Abutilon theophrasti Medic.) ^ T^))^ 
^'y^t^^fj (sida spinosa L. ) ^ r><V:^yy^i'^-^ (Sesbania exaltata 
(Ra£.) Cory) ^ T^'^i^T (ipomoea spp.) > irY^^ (xanthium strumarium 
L.) ^Oj£||$t]f^ttCfe. (Cyperus rotundus L.) ^ ^^^^.^T.^ ( 

Cyperus esculentus) > t^:?'^ (Cyperus brevif olius (Rottb.) Hassk. 
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var. leiolepis (Franch. etSavat.) T. Koyama) > :^^V^V ^"f" (Cyperus 
microiria Steud.) ^ 3=fp<;«firyy (Cyperus iria L.) ^(D^^F^^^XJ^ 
l^^:tl-YiyV ^-f-^ll^^ (Echinochloa crusgalli (L. )Beauv. var. 

crus-galli) % ;^ t i^/"^ (Digitaria ciliaris (Retz . ) Koeler) „ oc/zita 
5 ^-f- (Setaria viridis (L.)Beauv.) s (Poa annua L.) ^ 

S^Hi^yi^^^^^ (sorghum helepense (L.) Pers.) ^ J ^ =Ti:fiS^P ( 

Alopecurus myosuroldes Huds) ^ ^^^l^^i^ (Aveua fa-tua I..) 

^ffltJ:3S^-f-5^^5^lf3i (Echinochloa oryzicola Vasing.) ^ ^-^if^yV 
10 (Cyperus difformis L.) „ (Monochoria vaginalis (Burm. f . ) Presl 

var . plantaginea (Roxb . ) Solms— I»avib . ) T""^"^ (Lindernia procuinbens 
(Krock.) Borbas) ^<0—^^3l$MJSLXJ^t7 ]) :^ V (Sagittaria pygmaea Miq. 
) ^ (Sagi-ttariatrifoliaL.) ^ (Cyperus serotinus 

Rottb.) >. ^vt^V-^ (Eleocharis kuroguwai Ohwi) ^ (Scirpus 
15 juncoides Roxb. var. hotaanii Ohwi) (Alisma canaricula-bum 
A. Br. et Bouche) ^®#^^:i:<&B&^-r5 ^ t t>"T?# 5. 

20 




• 
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1. cn '^m^fi^^y:t^-f:^vy^mii^xti^<onmm^^h^m. 



5 Rifi^ Cl~C4/^^r/^^(^7^S^^U^ 

tt T/V^/WS32:ri C 3~ CSiy^x^ T/V^/V C 1~ C 3T/V=¥/V^^ L. 




[I] 
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n Wc O 2 ©lEici-^i-o 

5eiS©S-e^ y gife $ tbfc C 1~ C lOr /V'a '^i^^. C 1~ C 4^ n T/V 3 

fc C 1~ C 10T7V^/V^:t-S. C 1~ C4^N n T/V^/V'^:t^^. C 2~ C 6't/V<5^=/VS. 
10 C2'>'C6T/l'<5r::^/V;r=aev^^. C2~C6T/V=^=/VS, C2~C6T/V^^yW;^^->'S, 

0 i^$ti/fcc l~ciOT/V'af-/v;^/vjJ^=^/vS. 01—04 
✓M3 T>^V''¥>'v;^>'V'*=.'V'S^ ci~cioT/'V'=¥/v;^/i':«^=/v;^'ap-s/'g^ ci~C4^>'i3 

X V ^-c t> J; V ^^m^m^'r n S;^>'i'>J^=/V'S^ Saft $ tvxv^x J: v> 7 * =./V';^/V/j>= 
y^V:^-^'^^^ Cl—CBTi/'/V'S^ Cl~04^^aT/V'dp/V;i7/V:^=/WS^ eife$ttXV> 
20 xt>J;v^^i^$?A':^;/^3^J?:=/^aE. ^$^^xv^xt> J:V'»^>'>'>f /v^^ :i?7/^3i?df^2^7V 
S> Cl~OlOT>'V=J'afe/':iJ;/vd?=7VSs g^§i^XV^x% J:V>^i^e?/i':*-^'>:«;/w 

% (^S<^)^^®-?tt|^— Xfi^JioXx Cl—ClOT/Vdf/WSXIia^^iLXVNX 
t>J;V^7aiCiyva-eTO$tl/XV^Xt>J;V^„ ) , Cl~C6T^'/i':i-'¥i^S. 01~04 
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5 t?;v;i?7V5j?=/vS^ S^$tl•CV^•c% iv^-^^^y-f/w-S, Cl~cl07/i'=¥/^;5^>'V'jf; 

Cl~C4^^^7'>'^=3E^y^;^;^J^^^:^>'^*^ e^fe$^^Tv^■t%J:v^^yi^/^^/VJ^^ 

~c6^>T3T/w<5r=7U'^, T^/m xm^(Dm.mm^iim~xtim^^x. ci~cio 

T/v^ywS^ ci~C6T->'yvS^ c^~C4/^PT/^^7^:*/^:^?=•7^S^ ci~,ciOT 

l~C4/^cIT/^'aE^>'^;!^;>'^':^?=.;^S^ ci-ClOT/v-a^rW^/^ s^T/S. 
rg^SP y J 
20 •r^^T^>J:v^^#]^x^giS 

/Np-^yiS^. ci-ci07-'w^>'v«s Igmsi^jj 

■T?^-/fi^$nfcCl~C10T;V'^;V'S^ C1~C4^M3T;V^;U'S, C3~C8i>'j5't3 
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15 ig^^l$t^XV>-c%i;v^^>'y-r/vSs ;&>'W:4?'ari/'7vS> ci—c 

^m^ttl^— X»:iM5&o C 1~ C 10T7W=^>'V'S3C««ife^ tU-CV ^T t) J: V ^ 7 a: = 

/^K"e®fe$^^"rv^Tt>J:v^ ) ^ ci~C6T5^/v:^^e^S^ ci~C4/m2TA';^/^ 
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<^S•e^yM^$tvfcCl~Cl07;^=ar/^'S^ ci~C4^m3T;v^;V'S> C3~C8^' 

/l'=i^'>'^> Cl~C4^^3T/^=^^'^ C3~C8^'^oT>'^'ar>'^:t'3E^i^S^ C3~ 

y J: Oil^$tl5ffiit©S-e^/'gft$tlfcCl~C10T.'l"¥/V'^:fSs Cl~C4/^ 
nT/W=3r/v^;j-^^ C2~C6T>'W^=/V'^x C2'>'C6T>'V^=yV';i-^'>'S> C2~C6 

v^T%J;v>7ai/'¥5^3£x 1ii^l$3^rv^Tt>J:v^^#^^■r^;S:^-'^^'S^ Ci~C6 
re^/w^^ ci~C4/M3T/V'3f-/v*7Vj}?=.;vS, @fe$ixTV^-ct>J:v^^i^i^/v;!(y;v 
16 llife$i^Tv^•C'^>J;v^'<yy^7^S^ */^;3?df-^'/^*^ ci~c.iOT/i'3 

c l~ c lOTyv^^vSXri*^ ^^^-CV^T % J; 7 ai=;^^-t?a^$^^TV^-C % J: 
V>^y/'fyv3i^ Cl~C10T>'V'¥/v:^/V*=>'V^N Cl~C4/^a7>'l"¥yi'::^>'V;j>= 
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3. mSk^tlti^Tn^±(Dm:^^ai^^ Cl~C4^NnT>'l"¥/V'^ C3~C8i^:5^ 

6 Cl~C6Tv'/V^. :*7VjJ<^5/yP^. Cl~C10T/W^^'>';«7/W;iK— 

/VS. i>'TyS. ;«;/W^^>f>^kS (^SO^^M^ttl^— X«^75joT. CI- CIO 

10 6dS;!Kmil^-e35Sf»^:S 1 . 2 3 ©«c<^>r y ;*-=3E^i^>^ y ^'fl^^^Xfi^^mai: 

5. Ydstry i^'yw^, -^aiczi/vs, xtt-f y:^'¥i^y'y/^s-e$)SW*3®l, 2. 3 

6. Y:asifyi^i^-2-'r/vS. ify i?i/-3— Y^v-S. ^2^^- 2 — fji-m. 

7. Y}5sey i;>v-2— </v-^-e*) if y i^>'^3'ia:}J:ci~C4/M3T/'v^/wS> 

CZ'^CSi^^uTA'^JiV^^ Cl~C4^M3T/V'='=¥i^3K. C3~C85/':J' crT/H^lr/V':^- 
^S^Ss C3— C8^^t2T.^V^/VCl~C3T/V'^7V;t-^S^S. C2~C6T7W^=/V';i- 
20 '^-yS. C2~C6T/V"^fri/V'::r'¥^'^. Cl—ClOTyUsSf/V;^/^}^?^:^^^. C1~C4 
^l2T^V"¥/^;^>'V'3^=^V'Sx Cl—CSTS^/V^s ;i7/P':^?^-y/V'S^ C1~C10T/V'=a 

Cl~C l0T/^'^;^^3^.H:g^$tuTV^T ^) <t v^y a; =y^^-efi^$i^TV^T t> J: 

w ) dsem^ixfcif^iRefB^O'f y;^'^i^y'yyfi^{i(cxri^(;DmsJifi=^$n 
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8. Yistrys?y-3— f/w^-^fc?). ^ pe?y^2^fcX»4ficj2:ci-c4/M3r/v 

5 c2~C6T;v^=/w;t=¥S/S> Cl~ClOT;^^/^;^/^*=>'V-*^ 

ci~C4/^T3T;W'¥;v;^;V3^^=--'^S^ ci~C6Ti^/vS> :*/'i'^=¥i>';vSx ci~c 

^J5^■^■c^ cl~ClOT/^=3^;^«X«:^t^^i^'CV^•r% iv^^^^/v-S-eSlft^ttT 

C3-C8'>'^l3T;V''E^>'V'Cl'-C3T;V*>'l^:^'^i^S, C2~C6T/V^= 
/V^i-^'V'Ss C2~C6T;V^^>'V^'3f-2/S^ Cl~C10T/V^7V;^/V*=>'l'S. CI 

16 ~c4/^PT/^^>'^;=^/^'*^->'^Sv ci~C6TV;wS. ci~cio 

20 10. yiPf-;^-7*:^-3-^/VS-Cfc9. '^:t7xyS|2^feXtt4^fi[^CCl~C4/^ 
CtT/^^/^S> C3~C8i/':{'^T;^^;^S^ Cl~C4^M3r/k="^i^Ss C3~C8 
i/^PT7V^>'V:^-^'>'3iN C3~C8?/^PT/V'¥;VCl~C377V^/V:^-'¥5^Ss C2 
'-C6r;V'i^=/'^;t*=^'>Ss c2~C6T>'V^^/V':^^i^S^ ci~cioT;v^;v;!^/v* 
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